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\S 1. $\mathfrak{p}$ $k$ $G$





\S 2. $G$ t.d.group t.d.group
(cf. Silberger [Si] ) $\pi$
$G$ irreducible admissible $V$ $\pi$ $V$ non-degenerate




equivalence $I$ : $\piarrow\tilde{\overline{\pi}}$
(1) $(u, v)=\langle I(u),\overline{v}\rangle$ , $u,$ $v\in V$
$V$ invariant hermitian form $V$ invariant hermitian form
$\langle$ , $\rangle$ $\tilde{\overline{\pi}}$ $\overline{\pi}$ canonical pairing $V$
positive definite invariant hermitian form l)q $\pi$ unitarizable
$G$ $C$ locally constant functions vector space $C_{c}^{\infty}(G)$
$C_{c}^{\infty}(G)$ linear functional $G$ distribution $D(G)$ $G$
distribution vector space $\alpha\in C_{c}^{\infty}(G)$ $\tilde{\alpha}\in C_{c}^{\infty}(G)$
$\tilde{\alpha}(x)=\overline{\alpha(x^{-1})}$ , $x\in G$
$T\in D(G)$ positive type $T(\alpha*\tilde{\alpha})\geq 0$ $\alpha\in C_{c}^{\infty}(G)$
$P(G)$ positive type distribution $D(G)$
subset $G$ unimodular $T\in P(G)$ $\forall\alpha\in C_{c}^{\infty}(G)$
$\alpha*T*\tilde{\alpha}$ $G$ positive type




THEOREM 1. $t.d$ .group $G$ $(P1),$ $(P2)$
$(Pl)G$ open compact subgro$ups$
$(P2)G$ open compact subgroup $K$ $1\in G$ $V$ $G$
open compact subgro$upU$ $U\subseteq V,$ $U$ $K$ normal, $K/U$
$T\in P(G),$ $\alpha\in C_{c}^{\infty}(G)$ convolution $T*\alpha$ $G$
\cong
” ” $D(G)\ni T$ $G$
open compact subgroup
$p$ (P1), (P2) Lie
\S 3. $k$ non-archimedean local field, $O$ $k$ maximal compact subring, $\varpi$
$k$ $||$ $k$ absolute value $q=|\varpi|^{-1}$ $k$ module
$k$ bold face roman capital k-
roman capital
$G$ $k$ connected semi-simple algebraic group $k$ split
$G$ k-split maximal torus $T$ $B$ $T$ Borel subgroup
$N$ $Ba\supset$ unipotent radical $\Sigma$ $\Delta$ $(G, B, T)$ root system
simple roots $\Sigma^{+}$ $\Sigma g$) positive roots $\Delta=\{\alpha_{1}, \cdots\alpha_{\ell}\}$
$\ell$ $G$ rank $W$ Weyl $w\in W$
$\Psi_{w}^{+}=\{\alpha\in\Sigma^{+}|w\alpha<0\}$
$X(T)=Hom(T, G_{m})$ $T$ character group $\Sigma$ $X(T)\otimes z^{R\cong}$
$R^{\ell}$ $X_{*}(T)=Hom(G_{m}, T)$ $T$ co-character group
$\alpha\in\Sigma$ co-root $\check{\alpha}\in X_{*}(T)$
$a_{\alpha}=\check{\alpha}(\varpi)\in T$
$T$ quasi-character $\chi$ $N$ trivial $B$ quasi-character
$\chi$ PS$(\chi)$ $G$ locally constant function $\varphi$
$\varphi(bg)=\delta_{B}(b)^{1/2}\chi(b)\varphi(g)$ , $\forall b\in B,\forall g\in G$
vector space $\pi(\chi)$ PS$(\chi)$ right translation
realize $G$ admissible $\delta_{B}$ $B$ modular function
\S 6 $G$ simply connected $G$ Steinberg
[St] $k$ universal Chevalley group [St]
$K$ $x_{\alpha}(t),$ $\alpha\in\Sigma,$ $t\in O$ $G$ $K$
$G$ maximal compact subgroup Iwasawa $G=BK$ $T\cap K$
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$\check{\alpha}(t)=h_{\alpha}(t),$ $t\in O,$ $\alpha\in$ $T$ maximal compact subgroup
$T$ quasi-character $\chi$ $T$ A $K$ trivid unramified $X$
$T$ unrainified quasi-character
$X\ni\chiarrow(\chi(a_{\alpha_{1}}), \chi(a_{\alpha_{2}}),$ $\cdots\chi(a_{\alpha_{l}}))\in(C^{x})^{\ell}$
$X$ complex structure $\chi\in X$ $w\in W$
$w\chi\neq\chi$ $\chi$ regular
$X^{f}=$ { $\chi\in X|\chi$ regular},
$X^{i}=$ { $\chi\in X^{r}|\chi$ irreducible}
Casselman [C] $\chi\in X^{f}$ $\chi\in X^{i}$
(2) $\chi(a_{\alpha})\neq q$, $\forall\alpha\in\Sigma$
$W$ $w$
$X_{w}=\{\chi\in X|w\chi=\overline{\chi}^{-1}\}$ , $X_{w}^{f}=X_{w} \bigcap_{q}X^{f}$ , $X_{w}^{i}=X_{w}\cap X^{i}$
$w$ $x_{w}\in K$ PS$(\chi)$ PS$(w\chi)$ intertwining operator
$T_{w}$
$(T_{w}( \varphi))(g)=\int_{wNw^{-1}\cap N\backslash N}\varphi(x_{w}^{-1}ng)dn$, $\varphi\in PS(\chi),$ $g\in G$ ,
invariant measure $dn$ normalize
$\alpha\in\Psi_{w}^{+}$
$|\chi(a_{\dot{\alpha}})|<1$ $X$ $\alpha\in\Psi_{w}^{+}$
$\chi(a_{\alpha})\neq 1$ $T_{w}$ $\chi$ $T_{w}$ $X^{r}$
$S$ $K$ locally constant functions left
B\cap K-invariant vector space $R$ PS$(\chi)$ $S$
vector space $f\in S$ $k\in K$ $T_{w}((R^{-1}f))(k)$ $\chi$
$T_{w}$
$\chi$
\S 4. $\chi\in X^{i}$ $\pi(\chi)$ unitarizable K (\S 5
$\chi\in X^{i}$ ) $\pi(\chi)$ unitarizable $\pi(\chi)$ hermitian
$\pi(\chi)\cong\overline{\pi(\chi)}\cong\pi(\overline{\chi}^{-1})\sim$ $w\in W$ $w\chi=\overline{\chi}^{-1}$
$\chi\in X_{w}$ . $w^{2}\chi=\chi$ $\chi\in X^{r}$ $w^{2}=1$
(1) PS$(\chi)$ invariant hermitian form $c\in C$
(3) $( \varphi_{1}, \varphi_{2})=c\int_{B\backslash G}(T_{w}(\varphi_{1}))(g)\overline{\varphi_{2}(g)}dg$ , $\varphi_{1},$ $\varphi_{2}\in PS(\chi)$
(3) $(, )$ positive definite
$w_{0}$ $W$ longest element $w_{0}$ $K$
$\omega_{0}$ $B\omega_{0}N$ $G$ big cell ‘ (3) $R$
(4) $( \varphi_{1}, \varphi_{2})=c\int_{N}(T_{w}(\varphi_{1}))(\omega_{0}n)\overline{\varphi_{2}(\omega_{0}n)}dn$, $\varphi_{1},$ $\varphi_{2}\in PS(\chi)$
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$\Phi\in C_{c}^{\infty}(N)$ $\varphi\in PS(\chi)$ $\Phi(n)=$
$\varphi(\omega 0n),$ $n\in N$ $\varphi=\iota_{\chi}(\Phi)$
(5) $T_{\chi}(\Phi)=T_{w}(\iota_{\chi}(\Phi))(\omega_{0})$ , $\Phi\in C_{c}^{\infty}(N)$
$T_{\chi}$ $N$ distribution
LEMMA 1. $\pi(\chi)$ unitarizable $cT_{\chi}$ positive type
(4) $\Delta$ $J$ $W_{J}$ $J$
reflexion Coxeter $Rw_{J}$ $W_{J}$ longest element $W$ 2
$J\subseteq\Delta$ $w_{J}$ $W$ (cf. [Bou], p. 225) $w_{1}\in W$
$\pi(w_{1}\chi)\cong\pi(\chi)$ $\chi\in X_{w_{J}}$
: $(\chi\in X^{i}$




$\langle, \rangle$ root co-root canonicaJ pairing $\pi(\chi)$ unita-
rizable Theorem 1 Lemma 1 $T_{\chi}*f$ $f\in C_{c}^{\infty}(N)$
$N$
THEOREM 2. $\chi\in X_{w_{J}}^{i},$ $\pi(\chi)$ unitarizable
$q^{-n_{J}(\alpha)/2}<|\chi(a_{\alpha})|<q^{n_{J}(\alpha)/2}$ , $\forall\alpha\in\Sigma_{J}$
$w_{J}$ $J$ $-1$ $\alpha\in\Sigma_{J}$ $w\in W$ ,
$\beta\in J$ $w(\beta)=\alpha$ Theorem 2 $\pi(w\chi)$
$q^{-n_{J}(\beta)/2}<|w\chi(a_{\beta})|=|\chi(a_{\alpha})|<q^{n_{J}(\beta)/2}$
$n_{J}(\beta)=2$ Corollary
COROLLARY. $w_{J}$ $J$ $-1$
(6) $q^{-1}<|\chi(a_{\alpha})|<q$ , $\forall\alpha\in\Sigma_{J}$
spherical function sharp
\S 5. Corollary deformation $\pi(\chi)$ ,
$\chi\in X^{i}$ unitarizability deformation $\chi\in X$ $X$
path $p:[0,1]arrow X$ path $\pi(p(t))$
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$\pi(p(O))$ $\pi(p(1))$ unitarizability ( Lemma 1
) $0<t_{0}<1$ $\pi(p(t_{0}))$ , $\pi(p(0))$ $\pi(p(1))$
unitarizability $\chi(a_{\alpha})=1,$ $\alpha\in\Psi_{w}^{+}$
$\chi$ N $T_{w}$ holomorphic $\chi$ $[0, 1]$
hermitian form
Theorem 2 Corolary $\chi$
Y deform Lemma
LEMMA 2. $p:[0,1]arrow X_{w}^{i}$ $\pi(p(O))$ $\pi(p(1))$ unitarizability
LEMMA 3. $w\in W$ 2 $p$ : $[0,1]arrow X_{w}$
(i) $\chi_{0}(a_{\alpha})=1$ , $\forall\alpha\in\Psi_{w}^{+}$ ,
(ii) $p((0,1$]) $\subseteq X_{w}^{1}$
$\pi(p(t)),$ $0<t\leq 1$ unJtarJzable
Lemma complementary series standard technique
(i) Lemma
LEMMA 4. $w,$ $w_{1},$ $w_{2}$ $W$ 2 $w=w_{1}w_{2},$ $l(w)=l(w_{1})+l(w_{2})$
$l$ $W$ length $p:[0,1]arrow X_{w},$ $p_{1}$ : $[0,1]arrow X_{w_{1}}$ ,
$\chi_{t}=p(t),$ $\chi_{t}^{1}=p_{1}(t),$ $0\leq t\leq 1$ $(i)\sim(iv)$
(i) $\chi_{0}=\chi_{0}^{1}$ .
(ii) $p(O, 1$] $\subseteq X_{w}^{i}$ $p_{1}(0,1$ ] $\subseteq X_{w_{1}}^{i}$ . $c_{+}$
(iii) $\forall\alpha\in\Psi_{w_{1}}^{+}$ \chi 0(a\alpha ) $\neq 1$ , $q$ .
(iv) $\forall\alpha\in\Psi_{w_{2}}^{+}$ \chi 0(a\alpha ) $=1$ .
$\pi(\chi_{t_{0}}^{1})$ $to\in(0,1$ ] unitarizable $\pi(\chi_{t})$
$0<t\leq 1$ unitaxizable
Lemma 3 Lemma $w_{1}=1$
$B$ $C$ $D$
( $A$ Bernstein, Tadi\v{c} ) $\Sigma$ [Bou] “Planche”
$w_{J}$ $w_{J’}$ $J$ normalize
$\Sigma$ $B_{\ell}$ $C_{\ell}$
$J=\{\alpha_{1}, \alpha_{3}, \cdots\alpha_{2m-1}, \alpha_{n}, \alpha_{n+1}, \cdots\alpha_{\ell-1}, \alpha_{\ell}\}$, $2m<n$ .
$\Sigma$ $D_{\ell}$
$J=\{\alpha_{1}, \alpha_{3}, \cdots\alpha_{2m-1}\}\cup J_{1}$, $J_{1}=\{\alpha_{n}, \alpha_{n+1}, \cdots\alpha_{\ell-1}, \alpha_{\ell}\}$ .
$2m<n,$ $|J_{1}|\geq 4,$ $|J_{1}|$ $J_{1}=\emptyset,$ $2m\leq\ell-1$ , $J_{1}\subseteq$
$\{\alpha_{\ell-1}, \alpha_{\ell}\},$ $2m<\ell-1$ .




THEOREM 3. $G$ type $B\ell,$ $C_{l}$ , $D\ell,$ $\chi\in X_{w}^{\dot{*}}$, $\pi(\chi)$ unitarizable
(6)
(i) $B_{l}$
$\chi(a_{\alpha\ell})>0$ if $\alpha_{\ell}\in J$, $\chi(a_{\alpha_{2m-1}})>0$ if $\alpha\ell\not\in J$.
(ii) $C_{\ell}$
$\chi(a_{2\epsilon_{i}})<0,$ $n\leq i\leq\ell$ indices $i$
(iii) $C\ell$
$\chi(a_{\alpha})>0$ , $\forall\alpha\in J_{1}$ .
\S 6. $\chi\in X$ PS$(\chi)$ ( ) spherical
constituent $\pi_{\chi}^{1}$ $P$ $\pi_{\chi}^{1}$ unitarizable $\chi\in X$
$P$ $W$ stable compact set (
Macdonald $\circ$ )
THEOREM 4. $G$ $\chi\in X$ $\pi(\chi)$ irreducible $\pi(\chi)$
unitarizable $\chi$ $P\cap X^{i}$ $X$ closure
deformation argument $\pi(\chi)$ Kato
[K], Muller [M] Theorem 3 $P\cap X^{i}$
$\pi(\chi)$ $\pi(\chi)$ unitarizability
\S 7. $G$ simply connected (
$\sigma\supset$ discussion ) $G$ \S 3 $k$ split connected semi-simple
algebraic group $\tilde{G}$ $G$ universal covering group $\psi$ : $\tilde{G}arrow G$
central isogeny $\tilde{T},$ $T$ $\tilde{G},$ $G$ k-split maximal torus
$T=\psi(\tilde{T})$ $G’=\psi(\tilde{G}),$ $T’=\psi(\tilde{T})$ $\tilde{X},$ $X,$ $X’$ $\tilde{T},$ $T,$ $T’$
unramified quasi-characters $\chi^{/}\in X’$ $\pi(\chi’)$
$\tilde{\chi}=\chi_{0\psi}\in\tilde{X}$
$\tilde{\chi}$ $\chi’$ regular
regular $\pi(\tilde{\chi})$ unitarizability (resp. irreducibility) $\pi(\chi’)$
unitarizability (resp. irreducibility) $X^{\prime p}g$ $\chi’\in X$ $t$ regular,
$\pi(\chi’)$ irreducible . unitarizable $X^{\prime p}$ $G$
Theorem 3
THEOREM 5. $G$ $\chi\in X,$ $\pi(\chi)$ $\pi(\chi)$ unitarizable
$\chi|T’$ $X^{\prime p}$ $X’$ closure
\mbox{\boldmath $\tau$} deformation
$G_{2}$ Theorems 3, 4
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